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HC VALUES & SPATIAL PATTERNS
• HC increased with the photogrammetry-DEMs in comparison with the LIDAR-
DEM. However, HC decreased and more extreme values appeared at higher
resolutions within the set of photogrammetry-DEMs.
• Similar spatial patterns appeared at 5, 1 and 0.5 m, and microtopography started influencing the spatial pattern of the HC values at 0.1 m.
• The different DEM resolutions triggered different HC values in the main ephemeral gullies and in the depositional area at the bottom.
STATE-OF-THE-ART
The raster DEM resolution has influence on simulating hydrological features such as stream characterization, watershed delineation, flow accumulation threshold values and
network morphology. The accuracy and resolutionof the input DEM have serious implications on the predictions of the distributed hydrological models.
Fewstudies have dealt with the effect of DEM resolution on simulated hydrological connectivity (HC): Cantreul et al. (2016) found ina cultivatedcatchment that HC increased fora
given pixel when the pixel size decreases. They also identified well disconnected areas with the highest resolutions. However, on landsurfaces with small-scale depressions the use
of coarser DEMs tended to overestimate HC (Yang & Chu, 2013).  There are contrary conclusions depending on the land characteristics.
DEMs can be derived fromseveral sources: using contour line maps (the most common source of data in the past), through remote sensing techniques (reflection radiometer and
radar; spaceborne or airborne imagery), from Laser Imaging Detection And Ranging (LIDAR), by using photogrammetry restitution with specific software, and more recently with
Structure-From-Motion (SFM). These DEMs have different precision, accuracy, range of spatial resolution, time andeconomic cost.
OBJECTIVE
We did not find any publication dealing withthe effect of DEM resolution on the magnitude and spatial patterns of simulated HC inwoody crops (vineyard, olive, etc.).
We seek to prove that connectivity thresholds andeven the simulated functional HC, relatedto different hydrological processes, depends onthe DEM resolution.
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MATERIALS AND METHODS
RESULTS
CONCLUSIONS
 HC maps derived from high (0.1 to 1 m) 
spatial resolution DEMs provide more 
information about the overland flow 
processes and microtopography than the 
HC maps derived from coarser DEMs.
 Further research is needed for very high 
(0.05 & 0.03 m) spatial resolutions.
STUDY AREA
A Mediterranean agro-ecosystem, the 
Barbastro site (26.6 ha), in a hilly 
landscape (NE Spain): 4 vineyards (2 
varieties), 5 cereal fields, 1 abandoned 
& 1 cultivated olive grove. Small and 
scatter forestry patches & 2 trails.
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HYDROLOGICAL CONNECTIVITY MODELLING
The Index of runoff and sediment Connectivity (IC; Borselli et al., 2008) is a proxy 
for hillslope–channel coupling and runoff and sediment delivery estimations. It 
uses GIS techniques (Cavalli et al., 2013) and accounts the effect
of linear landscape elements (López-Vicente et al., 2016):
FURTHER RESEARCH
• HC at 0.2, 0.05 and 0.03 m.
• Correlate the DEM resolution to 
the vertical components of the 
land & microtopography.
• Link the different DEM resolutions 
to the different overland flow 
processes.
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LIDAR P H O T O G R A M M E T R Y  W I T H  D R O N E
DEMs acquisition
LIDAR-DEM: free downloaded from the 
Spanish National Geographic Institute (IGN). 
The 6 photogrammetry-derived DEMs: from 
333 pictures taken with a digital camera by
Near the bottom
of the hillslope
In the middle of
the hillslope
In the upper part of
the hillslope
W-IC linked to C-RUSLE. Values from Gómez et al. (2003), López-Vicente et al. (2013), Martínez-
Casasnovas et al. (2016), Miller et al. (2003), Novara et al. (2011) and Panagos et al. (2015).
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the company 3DSCANNER | Patrimonio e Industria, and using 
a professional mapping drone (eBee by senseFly Ltd.).
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Resolution    
(m )
5 Agai nst 5x 5 A gainst Before Agai nst 5x 5 Against Before A gainst 5x 5 Against Before
1 11% 11% -4% -4% 73% 73%
0.5 10% -2% 8% 11% 33% -154%
0.1 5% -5% -16% -26% 162% 192%
IC - mean value
IC - max imum v alue    
(H ighest connec ti vity )
IC - minim um  value      
(Lowest connectiv ity)
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